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(54) APPARATUS AND OPERATION METHOD FOR REFRIGERATING CYCLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an apparatus 
and method, in which an existing refrigerating-cycle 
apparatus is renewed into an apparatus using a new 
refrigerant, a lubricating oil in the old equipment is 
recovered to operate the refrigerating cycle. 
SOLUTION: An extension pipe, which has been used in 
the refrigerating apparatus using chlorofluorocarbon or 
hydrochlorofluorocarbon refrigerant is used as an 
extension piping of a refrigerating-cycle using a 
hydrofluorocarbon refrigerant. In the refrigerating-cycle 
apparatus, an accumulation means is provided, in which, 
while the refrigerating-cycle operation is being 
conducted, mineral oil residue in the extension piping is 
continuously accumulated in a part of the refrigerator 
circuit. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Extended piping which was being used for the refrigerating cycle equipment using the 
first refrigerant and first lubricating oil, and/or a use side machine In the refrigerating cycle 
equipment used as extended piping of the refrigerating cycle equipment using the second 
refrigerant and second lubricating oil, and/or a use side machine Refrigerating cycle equipment 
characterized by having an are recording means to accumulate continuously said first lubricating 
oil which remained to said extended piping and/or a use side machine in the part in a refrigerant 
circuit, carrying out refrigerating cycle operation. 

[Claim 2] Said are recording means is refrigerating cycle equipment according to claim 1 

characterized by separating said first lubricating oil using the difference of the solubility to said 

second refrigerant of said first lubricating oil and said second lubricating oil. 

[Claim 3] Said are recording means is refrigerating cycle equipment according to claim 1 

characterized by separating said first lubricating oil using the adsorbent difference over the 

activated carbon of said first lubricating oil and said second lubricating oil. 

[Claim 4] Said are recording means is refrigerating cycle equipment according to claim 1 

characterized by separating said first lubricating oil using the demarcation membrane which can 

pass said first lubricating oil and cannot pass said second lubricating oil. 

[Claim 5] Refrigerating cycle equipment according to claim 1 to 4 characterized by being 

installed in the location which said are recording means bypassed from the main coolant circuit 

of said refrigerating cycle equipment. 

[Claim 6] Refrigerating cycle equipment according to claim 1 to 5 characterized by making it flow 
into said are recording means after said the first lubricating oil and said second lubricating oil 
flow into the pressurized container in the refrigerant circuit of said refrigerating cycle equipment. 

[Claim 7] Refrigerating cycle equipment according to claim 6 characterized by said pressurized 
container being an accumulator. 

[Claim 8] Refrigerating cycle equipment according to claim 1 to 7 to which said first lubricating 
oil is mineral oil or an alkylbenzene oil, and said first refrigerant is characterized by using ester 
oil or an ether oil as said second lubricating oil with a chlorofluorocarbon system refrigerant or a 
hydrochlorofluorocarbon system refrigerant, using a hydro fluorocarbon system refrigerant as 
said second refrigerant. 

[Claim 9] The operating method of the refrigerating cycle equipment characterized by to 
accumulate continuously said first lubricating oil which remained to said extended piping and/ or 
a use side machine in the part in a refrigerant circuit, using extended piping which was being 
used for the refrigerating cycle equipment using the first refrigerant and first lubricating oil, 
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and/or a use side machine as extended piping of the refrigerating cycle equipment using the 
second refrigerant and second lubricating oil, and/or a use side machine, and carrying out 
refrigerating cycle operation. 

[Claim 10] The operating method of the refrigerating cycle equipment according to claim 9 
characterized by making it separate said first lubricating oil from said first lubricating oil which 
flowed out of the pressurized container in the refrigerant circuit of said refrigerating cycle 
equipment, and said second lubricating oil. 

[Claim 11] The operating method of the refrigerating cycle equipment according to claim 9 or 10 
to which said first lubricating oil is mineral oil or an alkylbenzene oil, and said first refrigerant is 
characterized by using ester oil or an ether oil as said second lubricating oil with a 
chlorofluorocarbon system refrigerant or a hydrochlorofluorocarbon system refrigerant, using a 
hydro fluorocarbon system refrigerant as said second refrigerant. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION _________ 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the refrigerating cycle equipment which 
generally exchanges and uses a refrigerant. It is a thing about the refrigerating cycle equipment 
which exchanges and uses a chlorofluorocarbon (CFC) system refrigerant or a 
hydrochlorofluorocarbon (HCFC) system refrigerant for a hydro fluorocarbon (HFC) system 
refrigerant as an example. Heat souce is updated to the thing using a new HFC system 
refrigerant in more detail. Performing the usual refrigeration / air-conditioning operation without 
carrying out special washing operation for established extended piping used with the CFC system 
refrigerant or the HCFC system refrigerant, and/or a use side machine It is related with the 
refrigerating cycle equipment whose appropriation of established piping and/or a use side 
machine is enabled by accumulating the lubricating oil which remained to established piping 
and/or a use side machine in the part in a refrigerant circuit. 
[0002] 

[Description of the Prior Art] The block diagram of the refrigerating cycle equipment generally 
used conventionally is shown in drawing 5 . In drawing 5 , A is heat souce and builds in a 
compressor 33, a four way valve 34, the heat-source side heat exchanger 35, the 1st actuation 
valve 36, the 2nd actuation valve 37, and an accumulator 38. B is a use side machine and is 
equipped with the flow regulator 39 and the use side heat exchanger 40. The 1st connecting 
piping C and the 2nd connecting piping D connect, and heat souce A and the use side machine B 
form a refrigerating cycle. In addition, the use side machine B may be called an interior unit in an 
air conditioner etc. 

[0003] The end of the 1 st connecting piping C is connected with the heat-souce side heat 
exchanger 35 through the 1st actuation valve 36, and other ends of the 1st connecting piping C 
are connected with the flow regulator 39. The end of the 2nd connecting piping D is connected 



JP-A-2002-181417 



Page 4 



through a four way valve 34 and the 2nd actuation valve 37, and other ends of the 2nd 
connecting piping D are connected with the use side heat exchanger 40. Moreover, oil returning 
hole 38a is prepared in the lower part of outflow piping of the shape of a U tube of an 
accumulator 38. 

[0004] The flow of the refrigerant of this refrigerating cycle equipment is explained along with 
drawing 5 . A continuous-line arrow head shows the flow of a broken-line arrow head's heating 
operation of the flow of air conditioning operation among drawing 5 . First, the flow of air 
conditioning operation is explained. Through a four way valve 34, the gas refrigerant of elevated- 
temperature high pressure compressed with the compressor 33 flows into the heat-source side 
heat exchanger 35, and heat exchange of it is carried out to a medium here, and it is 
condensate-ized. The condensate-ized refrigerant flows into a flow regulator 39 through the 1st 
actuation valve 36 and the 1st connecting piping C, and it decompresses and will be in a low- 
pressure two phase condition, and by the use side heat exchanger 40, heat exchange of it is 
carried out to a use medium, and it is evaporative-gas-ized. The evaporative-gas-ized 
refrigerant returns to a compressor 33 through the 2nd connecting piping D, the 2nd actuation 
valve 37, a four way valve 35, and an accumulator 38. 

[0005] Next, the flow of heating operation is explained. Through a four way valve 34, the 2nd 
actuation valve 37, and the 2nd connecting piping D, the gas refrigerant of elevated-temperature 
high pressure compressed with the compressor 33 flows into the use side heat exchanger 40, 
and heat exchange of it is carried out to a use medium, and it is condensate-ized. The 
condensate-ized refrigerant flows into a flow regulator 39, is decompressed, will be in a low- 
pressure two-phase condition, and through the 1st connecting piping C and the 1st actuation 
valve 36, by the heat-souce side heat exchanger 35, heat exchange of it is carried out to a 
medium, and it is evaporative-gas-ized. The evaporative-gas-ized refrigerant returns to a 
compressor 33 through a four way valve 34 and an accumulator 38. 

[0006] Conventionally, with such refrigerating cycle equipment, although the CFC system 
refrigerant and the HCFC system refrigerant have been used, these refrigerants are the pans for 
production regulation for abolition in order to destroy an ozone layer. Refrigerating cycle 
equipment using the HFC system refrigerant as an alternative of these refrigerants is 
implementation-ized. 

[0007] When the refrigerating cycle equipment using a CFC system refrigerant or a HCFC 
system refrigerant is superannuated, it is necessary to change to new refrigerating cycle 
equipment but, and since the CFC system refrigerant and the HCFC system refrigerant are set 
as the object of abolition and production regulation, it is necessary to change them to the 
re f r j gera ting cycle equipment using different refrigerants, such as a HFC system refrigerant. 
[0008] However, since the 1st connecting piping C which connects heat souce A and the use 
side machine B, the 2nd connecting piping D, and the use side machine B have a long available 
period and do not carry out superannuation compared with heat souce A, either, if it can be used 
as it is, exchange of refrigerating cycle equipment is possible for them in simple at low cost 
again. 

[0009] However, in the connecting piping C which was being used with the refrigerating cycle 
equipment which used the CFC system refrigerant and the HCFC system refrigerant, and 
connecting piping D, mineral oil, an alkylbenzene oil, etc. which were used as a lubricating oil 
remain. 

[0010] It mixes in the lubricating oil which extant mineral oil, an alkylbenzene oil, etc. will use 
with a HFC system refrigerant if it is in the condition to which the above-mentioned residue 
remained mostly in connecting piping C and connecting piping D, for example, the refrigerating 
cycle equipment using a HFC system refrigerant is connected and connecting piping C and 
connecting piping D are used, degradation of the lubricating oil for refrigerating cycle equipments 
using a HFC system refrigerant is promoted, and the dependability of the refrigerating cycle 
equipment using a HFC system refrigerant is spoiled. 

[001 1] For this reason, when the 1st connecting piping C which was being used with the 
refrigerating cycle equipment which used the CFC system refrigerant and the HCFC system 
refrigerant, the 2nd connecting piping D, and the use side machine B constituted the refrigerating 
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cycle equipment using a HFC system refrigerant and connecting piping C, connecting piping D, 
and the use side machine B were used conventionally, connecting piping C, connecting piping D, 
and the cleaning agent of dedication of the use side machine B needed to wash. 
[0012] Moreover, drawing 6 is the conventional example of the established piping use approach 
given in JP, 6-249551, A, it collects the mineral oil which remains in established piping, makes 
established piping available by retrofit, and is mainly aimed at a car air-conditioner. In the 
conventional example, first, it is filled up with a HFC system refrigerant after collecting a CFC 
system refrigerant and/or HCFC system refrigerants, and the eliminator 60 which consists of the 
bulbs 61, 62, and 63 illustrated by the dotted-line frame, a column 64, a drain 65, and an 
evaporator 66 is attached in a high tension side and a low-tension side service port, and where 
an eliminator 60 is isolated with the bulbs 61 and 63 closed, a refrigerator is operated. The 
lubricating oil for HFC system refrigerants which dissolved in the HFC system refrigerant and the 
HFC system refrigerant involves in the mineral oil which remained for established piping, and 
moves. After carrying out fixed time amount operation, open the bulb 61 to the column 64 made 
into the reduced pressure vacuum, move the HFC system refrigerant of the letter of the 
dissolution in the condition of having become cloudy, the lubricating oil for HFC system 
refrigerants, and mineral oil to a column 64, close a bulb 61, mineral oil is made to pile up in the 
lubricating oil for HFC system refrigerants which dissolved in the lower part at a HFC system 
refrigerant and it, and the upper part, and separation liquid separation is carried out. A lower 
HFC system refrigerant and the lubricating oil for HFC system refrigerants which dissolved in it 
open the bulb 63 to the evaporator 66 of an eliminator 60, viewing a column 64, and carries out 
restoration impregnation through a low-tension side service port by the vapor-liquid mixed state 
into a refrigerator system. Subsequently, a bulb 63 is shut, the bulb 62 to a drain is opened, and 
mineral oil is collected. By repeating this activity several times, mineral oil is collected out of the 
system of a refrigerating cycle, and established piping is made available. 
[0013] 

[Problem(s) to be Solved by the Invention] The approach of washing the connecting piping C 
shown in drawing 5 and connecting piping D with the cleaning agent of dedication had the trouble 
that the cost concerning washing was high while it is very complicated and required the long 
time. Moreover, when a cleaning agent remained, there was also a trouble that the dependability 
of refrigerating cycle equipment was lost. 

[0014] Moreover, by the retrofit approach shown in drawing 6 , when established piping like a car 
air-conditioner is short Although the CFC system refrigerant in a system or the lubricating oil 
concentration for HCFC system refrigerants can be reduced by mixing the lubricating oil for the 
lubricating oil for a HFC system refrigerant and HFC system refrigerants, a CFC system 
refrigerant, or HCFC system refrigerants by short-time operation, and repeating washing several 
times In the long multi-air-conditioner for buildings of extended piping, and the refrigerator which 
uses various loads, such as a showcase, for a use side, and serves as a complicated refrigerant 
circuit, by short-time operation, a HFC system refrigerant, The lubricating oil for the lubricating 
oil for HFC system refrigerants, a CFC system refrigerant, or HCFC system refrigerants cannot 
be mixed, and lubricating oil concentration for a CFC system refrigerant or HCFC system 
refrigerants cannot be reduced easily. Moreover, since air-conditioning / refrigeration operation 
was carried out where a part of lubricating oil for a CFC system refrigerant or HCFC system 
refrigerants is mixed, by the time it mixed completely even if it applies for a long time and these 
are mixed completely, the dependability of a device may have been spoiled. 
[0015] Furthermore, since visual observation of the up oil level in a column and the lower oil 
level was carried out and discharge recovery of the lubricating oil for a CFC system refrigerant 
or HCFC system refrigerants was carried out out of the system by bulb actuation, it was the 
activity which may re-flow out the upside lubricating oil for CFC system refrigerants, or the 
lubricating oil for HCFC system refrigerants in a refrigerant circuit by the operation mistake, and 
requires skill. 
[0016] 

[Means for Solving the Problem] It is made in order that this invention may solve this trouble. 
Refrigerating cycle equipment according to claim 1 Extended piping which was being used for the 
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refrigerating cycle equipment using the first refrigerant and first lubricating oil, and/or a use side 
machine In the refrigerating cycle equipment used as extended piping of the refrigerating cycle 
equipment using the second refrigerant and second lubricating oil, and/or a use side machine It 
has an are recording means to accumulate continuously said first lubricating oil which remained 
to said extended piping and/or a use side machine in the part in a refrigerant circuit, carrying out 
refrigerating cycle operation. 

[0017] Moreover, the refrigerating cycle equipment by invention of claim 2 separates said first 
lubricating oil in the thing of claim 1 using the difference of solubility [ as opposed to said second 
refrigerant of said first lubricating oil and said second lubricating oil in said are recording 
means ]. 

[0018] Moreover, the refrigerating cycle equipment by invention according to claim 3 separates 
said first lubricating oil in the thing of claim 1 using an adsorbent difference [ as opposed to the 
activated carbon of said first lubricating oil and said second lubricating oil in said are recording 
means ]. 

[0019] Moreover, said are recording means separates said first lubricating oil using the 
demarcation membrane to which it can pass and the refrigerating cycle equipment by invention 
according to claim 4 cannot pass said second lubricating oil for said first lubricating oil in the 
thing of claim 1. 

[0020] Moreover, the refrigerating cycle equipment by invention according to claim 5 is installed 
in the location which said are recording means bypassed from the main coolant circuit of said 
refrigerating cycle equipment in one thing of claims 1-4. 

[0021] Moreover, after said the first lubricating oil and said second lubricating oil flow into the 
pressurized container in the refrigerant circuit of said refrigerating cycle equipment, it is made 
for the refrigerating cycle equipment by invention according to claim 6 to flow into said are 
recording means in one thing of claims 1-5. 

[0022] Moreover, in the thing of claim 6, said pressurized container of the refrigerating cycle 
equipment by invention according to claim 7 is an accumulator. 

[0023] Moreover, in one thing of claims 1-7, said first refrigerant is a chlorofluorocarbon system 
refrigerant or a hydrochlorofluorocarbon system refrigerant, said first lubricating oil is mineral oil 
or an alkylbenzene oil, and invention according to claim 8 uses ester oil or an ether oil as said 
second lubricating oil, using a hydro fluorocarbon system refrigerant as said second refrigerant. 
[0024] Moreover, the operating method of the refrigerating cycle equipment by invention 
according to claim 9 Extended piping which was being used for the refrigerating cycle equipment 
using the first refrigerant and first lubricating oil, and/or a use side machine Said first lubricating 
oil which remained to said extended piping and/or a use side machine is continuously 
accumulated in the part in a refrigerant circuit, using as extended piping of the refrigerating cycle 
equipment using the second refrigerant and second lubricating oil, and/or a use side machine, 
and carrying out refrigerating cycle operation. 

[0025] Moreover, it is made for the operating method of the refrigerating cycle equipment by 
invention according to claim 10 to separate said first lubricating oil from said first lubricating oil 
which flowed out of the pressurized container in the refrigerant circuit of said refrigerating cycle 
equipment, and said second lubricating oil in the approach of claim 10. 

[0026] Moreover, in the approach of claims 9 or 10, said first refrigerant is a chlorofluorocarbon 
system refrigerant or a hydrochlorofluorocarbon system refrigerant, said first lubricating oil is 
mineral oil or an alkylbenzene oil, and ester oil or an ether oil is used for the operating method of 
the refrigerating cycle equipment by invention according to claim 1 1 as said second lubricating 
oil, using a hydro fluorocarbon system refrigerant as said second refrigerant. 
[0027] 

[Embodiment of the Invention] Gestalt 1 . drawing 1 of operation is drawing showing the 
refrigerant circuit of refrigerating cycle equipment in which the lubricating oil are recording 
device by the gestalt 1 of operation of this invention was carried. For a compressor and 2, in 
drawing 1 , a four way valve and 3 are [ 1 / an accumulator and 5A of a heat-source side heat 
exchanger and 4 ] lubricating oil are recording means. The lower part of an accumulator 4 and 
lubricating oil are recording means 5A are connected by the interconnecting tube 6 through 
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valve 22a. An interconnecting tube 6 discharges the lubricating oil separated with the 
accumulator 4, and is made to flow into lubricating oil are recording means 5A. Moreover, an 
interconnecting tube 8 connects with a liquid tube 7 through a flow regulator 32, and lubricating 
oil are recording means 5A is connected with the inlet-port section of a compressor 1 by the 
excurrent canal 9 through valve 22b. 10 is a refrigerant heat exchanger and carries out heat 
exchange between the refrigerant which circulates an excurrent canal 9, and the refrigerant 
which circulates a liquid tube 7. The lubricating oil are recording device 50 is constituted 
including the interconnecting tube 6 connected to this focusing on lubricating oil are recording 
means 5A explained above, an interconnecting tube 8, an excurrent canal 9, Valves 22a and 22b, 
and a flow regulator 32. Moreover, the exterior unit 1 1 is formed including a compressor 1, a four 
way valve 2, the heat-source side heat exchanger 3, an accumulator 4, and lubricating oil are 
recording means 5A. Moreover, 12 is a use side heat exchanger, 13 is a flow regulator, and the 
use side machine 14 is formed of these. Further 15 is liquid extension piping and 16 is gas 
extension piping. 

[0028] The liquid extension piping 15 which was being used with the first refrigerant and 
refrigerating cycle equipment using the HCFC system refrigerant or the CFC system refrigerant 
as an example, the gas extension piping 16, and the use side machine 14 are diverted, the 
second refrigerant and the exterior unit 1 1 using the HFC system refrigerant as an example are 
established newly, and actuation of air conditioning operation at the time of building the above 
refrigerating cycle equipments is explained. It passes through a four way valve 2, and heat is 
radiated by the heat-source side heat exchanger 3, it condenses and liquefies, and the hot and 
high-pressure gas refrigerant which breathed out the compressor 1 flows the liquid extension 
piping 15 through a liquid tube 7. Mineral oil remains as the first lubricating oil used for the liquid 
extension piping 15, the gas extension piping 16, and the use side machine 14 with the 
refrigerating cycle equipment of a HCFC system refrigerant or a CFC system refrigerant, and an 
example, and the liquid cooling intermediation which flows the liquid extension piping 15 pulls the 
mineral oil which remains according to the shearing force produced between liquid cooling 
intermediation and mineral oil, and flows with the shearing. The liquid cooling intermediation 
which flowed the liquid extension piping 15 goes into the use side machine 14, and evaporation 
evaporation is carried out, and the mineral oil which remained in the use side machine 14 is 
pulled, it flows into the gas extension piping 16 with a shearing, the mineral oil which remains for 
the gas extension piping 16 is pulled, it flows to an accumulator 4 through a four way valve 2 
with a shearing, and it returns to a compressor 1 . In this process, the second lubricating oil used 
with the HFC system refrigerant and a lubricating oil like ester oil as an example are breathed 
out from a compressor 1, circulate through under refrigerant piping with a HFC system 
refrigerant, are mixed with the mineral oil which remained in established piping, and flow into an 
accumulator 4 with a refrigerant. 

[0029] Next, the actuation at the time of carrying out heating operation is explained. The hot and 
high-pressure gas refrigerant which breathed out the compressor 1 flows the gas extension 
piping 16 through a four way valve 2. At this time, the mineral oil which remains for the gas 
extension piping 16 is pulled to a gas refrigerant, flows with ******, goes into the use side heat 
exchanger 12, radiates heat here, and it liquefies and it will be in the two phase condition of rat 
tail low voltage with a flow regulator 13 with condensation and the mineral oil which remained in 
the use side heat exchanger 12. This low-pressure two phase refrigerant and mineral oil flow the 
liquid extension piping 15, pull the mineral oil which remains in the liquid extension piping 15, flow 
with a shearing, go into an exterior unit 11, evaporate in the heat-source side heat exchanger 3, 
flow into an accumulator 4 through a four way valve 2, and return to a compressor 1. In this 
process, the ester oil carried out from the compressor 1 circulates through the inside of 
established refrigerant piping with a refrigerant, is mixed with the mineral oil which remained in 
established piping, and flows into an accumulator 4 with a refrigerant. 

[0030] Next, lubricating oil are recording means 5A is explained. Lubricating oil are recording 
means 5A has the structure shown in drawing 2 , and the isolation region 1 8 and the are 
recording field 19 bisect the interior of the processing tub 5 with the diaphragm 17. The 
diaphragm 1 7 is stopped in fixed height and the field on either side is opening the upper part for 
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free passage. In order to accumulate the mineral oil collected from established piping into a 
refrigerant circuit, the mineral oil and ester oil which flowed into the accumulator 4 are led to the 
isolation region 1 8 of lubricating oil are recording means 5A via an interconnecting tube 6. 
Moreover, from an interconnecting tube 8, the liquid cooling intermediation extracted to low 
voltage by the flow regulator 32 flows, it separates into a two phase from the soluble difference 
of mineral oil, ester oil, and a HFC system refrigerant, and a mineral oil phase with a low 
consistency is located in the upper phase 20, and the high ester oil and the refrigerant phase of 
a consistency are located in the lower phase 21 in an isolation region 18. If an interconnecting 
tube 8 to liquid cooling intermediation is supplied for an interconnecting tube 6 to mineral oil, and 
ester oil, closing valve 22b in this condition, the oil level of upper phase 20 and lower phase 21 
both sides goes up in an isolation region 18, when the oiHevel location of the upper phase 20 
exceeds a diaphragm 17, the mineral oil of the upper phase 20 will flow into the are recording 
field 19, and mineral oil will be accumulated in the are recording field 19. Moreover, if valve 22b is 
opened, the ester oil in the lower phase 21 and liquid cooling intermediation will flow out from an 
excurrent canal 9, and when the oil level of the lower phase 21 falls, the oil level in an isolation 
region 18 will fall. Liquid cooling intermediation evaporates and evaporates the ester oil and liquid 
cooling intermediation which flowed out from the excurrent canal 9 by the refrigerant heat 
exchanger 10, and ester oil and a gas refrigerant flow into inflow piping of a compressor 1. In 
addition, although liquid cooling intermediation exists according to operational status in an 
accumulator 4, even if liquid cooling intermediation flows into an isolation region 1 8 through an 
interconnecting tube 6 in that case, it is satisfactory only by being mixed with the liquid cooling 
intermediation which flows through an interconnecting tube 8. 

[0031] if an interconnecting tube 8 to liquid cooling intermediation is continuously supplied for 
mineral oil and ester oil from an interconnecting tube 6 here, with valve 22b closed the oil 
level of upper phase 20 and lower phase 21 both sides — going up — the upper phase 20 all 
— the are recording field 19 — moving — just — being alike, although the lower phase 21 also 
moves to an are recording field It is satisfactory, without the lower phase 21 moving to an are 
recording field, if it controls to open valve 22b before the lower phase 21 moves to the are 
recording field 19. Moreover, if valve 22b is kept opened, when the oil level and total amount of 
the lower phase 21 become less and the lower phase 21 is lost, it will flow out of an excurrent 
canal 9 to the upper phase 20, but it is satisfactory, if it controls to shut valve 22b before the 
upper phase 20 flows out of an excurrent canal 9. It is satisfactory, if a float is made to float to 
the interface of the upper phase 20 and the lower phase 21, the location of a float detects an 
interface as the approach of control, for example and closing motion of valve 22b is controlled. 
[0032] Like, by [ this ] using the lubricating oil are recording device 50, it remained to established 
extended piping and a use side machine continuously, carrying out the usual air-conditioning / 
refrigeration operation, for example, the lubricating oil for refrigerating cycles using a CFC 
system refrigerant like mineral oil or a HCFC system refrigerant can be continuously 
accumulated in the part in a refrigerant circuit. 

[0033] In addition, without are recording of a lubricating oil being checked by the rapid rate of 
flow of the Maine circuit by installing in the location bypassed from the refrigerant circuit in 
Maine which connects a compressor 1, a four way valve 2, the heat-source side heat exchanger 
3, a flow regulator 13, the use side heat exchanger 12, and an accumulator 4, lubricating oil are 
recording means 5A is stabilized, and can accumulate the lubricating oil for refrigerating cycles 
using a CFC system refrigerant or a HCFC system refrigerant. Moreover, when lubricating oils 
like mineral oil are fully collected, valves 22a, 22b, and 32 can be closed, and a lubricating oil are 
recording device can be separated. 

[0034] Moreover, after catching the lubricating oil for refrigerating cycles using a CFC system 
refrigerant or a HCFC system refrigerant to a pressurized container like an accumulator, by 
making it flow into a lubricating oil are recording device, the inflow of the lubricating oil to a 
lubricating oil are recording device is controllable, it is stabilized and the lubricating oil for 
refrigerating cycles using a CFC system refrigerant or a HCFC system refrigerant can be 
accumulated. Furthermore, the dependability of refrigerating cycle equipment not only improves, 
but by installing before a compressor inhalant canal like [ between an evaporator and a 
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compressor ], the lubricating oil for refrigerating cycles using the CFC system refrigerant or 
HCFC system refrigerant which remained for established piping does not flow into a compressor, 
and the are recording of the above-mentioned pressurized container to an efficient lubricating oil 
are recording device is attained. 

[0035] In addition, although ester oil was used with the gestalt of this operation as the second 
lubricating oil for refrigerating cycles which used the HFC system refrigerant as the second 
refrigerant, even if it uses a HFC system refrigerant and an ether oil with compatibility, it cannot 
be overemphasized that the same effectiveness is done so. Moreover, the second lubricating oil 
is not limited to these. Moreover, as the second refrigerant, it is also possible to use natural 
refrigerants other than a HFC system refrigerant, such as HC, ammonia, and carbon dioxide gas. 
[0036] In addition, the refrigerant whose first above-mentioned refrigerant has been used, and 
the second refrigerant may be regarded as an alternative refrigerant. Or the old refrigerant and 
the second refrigerant may be called for the first refrigerant as a new refrigerant. Moreover, a 
refrigerant with a heavy load [ as opposed to an environment for the first refrigerant ] and the 
second refrigerant may be regarded as a refrigerant with the light load to an environment. 
[0037] Gestalt 2. drawing 3 of operation is the schematic diagram of the configuration of the 
lubricating oil are recording means by the gestalt 2 of operation of this invention. In addition, in 
drawing 3 , the same sign is given to drawing 1 , the same part as 2, or a corresponding part, and 
explanation is omitted. The activated carbon with which 23 adsorb alternatively the lubricating oil 
for refrigerating cycles using a CFC system refrigerant like mineral oil or a HCFC system 
refrigerant, and 24 and 25 are filters which prevent the outflow of activated carbon 23 like a 
sintered metal among drawing 3 . 26 is the up space in the processing tub 5, and 27 is the lower 
space in the processing tub 5. Thus, constituted lubricating oil are recording means 5B is 
changed into lubricating oil are recording means 5A shown in drawing 1 , it connects, and the 
lubricating oil are recording device 50 is constituted, and a refrigerant circuit is constituted. The 
liquid cooling intermediation which flowed from the mineral oil, the ester oil, and the 
interconnecting tube 8 which flowed from the interconnecting tube 6 reaches the space 26 in 
lubricating oil are recording means 5B. The mineral oil which flowed in space 26, ester oil, and a 
refrigerant pass a filter 25, and flow into activated carbon 23. Activated carbon 23 has a low 
polarity, in mineral oil, ester oil, and a refrigerant, most, adsorbs polar low mineral oil 
alternatively, and accumulates it. The ester oil and the refrigerant by which activated carbon 23 
is not adsorbed flow into space 27 through a filter 24, and flow out of an excurrent canal 9. In 
addition, although liquid cooling intermediation exists according to operational status in an 
accumulator 4, even if liquid cooling intermediation flows into space 26 through an 
interconnecting tube 6 in that case, it is satisfactory only by being mixed with the liquid cooling 
intermediation which flows through an interconnecting tube 8. 

[0038] Mineral oil can be continuously accumulated in the part in a refrigerant circuit like by 
[ this ] making mineral oil, ester oil, and a refrigerant flow into the lubricating oil are recording 
device 50, carrying out the usual air-conditioning / refrigeration operation. 
[0039] Moreover, activated carbon 23 can also carry out adsorption treatment also of the 
chlorine-based compound and sulfur system compound which are the injurious ingredient which 
dissolves into a lubricating oil. 

[0040] In addition, although mineral oil, ester oil, and a refrigerant were flowed into lubricating oil 
are recording means 5B in the gestalt of this operation, a refrigerant is not flowed, but although 
** can also carry out adsorption are recording of the mineral oil alternatively by adsorption by 
activated carbon, the direction into which the refrigerant was made to flow can lower the 
viscosity of the mineral oil within lubricating oil are recording means 5B, ester oil, and refrigerant 
mixed liquor, and adsorption are recording effectiveness improves. 

[0041] In addition, without are recording of a lubricating oil being checked by the rapid rate of 
flow of the Maine circuit by installing in the location bypassed from the refrigerant circuit in 
Maine which connects a compressor 1 , a four way valve 2, the heat-source side heat exchanger 
3, a flow regulator 13, the use side heat exchanger 12, and an accumulator 4, lubricating oil are 
recording means 5B is stabilized, and can accumulate the lubricating oil for refrigerating cycles 
using a CFC system refrigerant or a HCFC system refrigerant. 
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[0042] Moreover, after catching the lubricating oil for refrigerating cycles using a CFC system 
refrigerant or a HCFC system refrigerant to a pressurized container like an accumulator, by 
flowing into a lubricating oil are recording device, the inflow of the lubricating oil to a lubricating 
oil are recording device is controllable, it is stabilized and the lubricating oil for refrigerating 
cycles using a CFC system refrigerant or a HCFC system refrigerant can be accumulated. 
Furthermore, the dependability of refrigerating cycle equipment not only improves, but by 
installing before a compressor inhalant canal like [ between an evaporator and a compressor ], 
the lubricating oil for refrigerating cycles using the CFC system refrigerant or HCFC system 
refrigerant which remained for established piping does not flow into a compressor, and the are 
recording of the above-mentioned pressurized container to an efficient lubricating oil are 
recording device is attained. 

[0043] In addition, although ester oil was used with the gestalt of this operation as a lubricating 
oil for refrigerating cycles which used the HFC system refrigerant, even if it uses a polar high 
ether oil, it is here [ where the same effectiveness is done so ] needless to say. 
[0044] Gestalt 3. drawing 4 of operation is the schematic diagram of the configuration of the 
lubricating oil are recording means by the gestalt 3 of operation of this invention. In addition, in 
drawing 4 , the same sign is given to the same part as drawing 1 -3, or a corresponding part, and 
explanation is omitted. For example, 28 can pass the matter below magnitude with a fixed 
molecular size among drawing 4 , it is a demarcation membrane and 31 is the heater installed in 
the pars basilaris ossis occipitalis of lubricating oil are recording device 5C. From the 
demarcation membrane 28 in the processing tub 5, it is 29 between absentminded and 30 are the 
are recording field of the mineral oil below the demarcation membrane 28 in the processing tub 5. 
Thus, constituted lubricating oil are recording means 5C is changed into lubricating oil are 
recording means 5A shown in drawing 1 , it connects, and the lubricating oil are recording device 
50 is constituted, and a refrigerant circuit is constituted. The liquid cooling intermediation which 
flowed from the mineral oil, the ester oil, and the interconnecting tube 8 which flowed from the 
interconnecting tube 6 reaches the space 29 in lubricating oil are recording means 5C. The 
molecular weight of the principal component of mineral oil is 200-600, only mineral oil can pass a 
demarcation membrane 28, and will reach the are recording field 30 in lubricating oil are 
recording means 5C, and the molecular weight of the principal component of typical ester oil will 
be accumulated in a pars basilaris ossis occipitalis by self-weight, if molecular weight uses about 
the demarcation membrane 28 which can pass 650 or less component, since it is about 700-800. 
Here, since molecular weight is smaller than a lubricating oil, although a refrigerant passes a 
demarcation membrane 28, by heating a heater 31 periodically, only the low refrigerant of the 
boiling point evaporates it, it passes a demarcation membrane 28 again, and results to space 29. 
The ester oil and the refrigerant which remain to space 29 flow out of an excurrent canal 9. In 
addition, although liquid cooling intermediation exists according to operational status in an 
accumulator 4, even if liquid cooling intermediation flows into space 29 through an 
interconnecting tube 6 in that case, it is satisfactory only by being mixed with the liquid cooling 
intermediation which flows through an interconnecting tube 8. 

[0045] Mineral oil can be continuously accumulated in the part in a refrigerant circuit like by 

[ this ] making mineral oil, ester oil, and a refrigerant flow into lubricating oil are recording means 

5C, carrying out the usual air-conditioning / refrigeration operation. 

[0046] Moreover, it can pass, if injurious ingredients, such as a lubricating oil degradation object 
and a processing oil used into a production process, also have low molecular weight, and a 
demarcation membrane 28 can be accumulated in the are recording field 30. 
[0047] In addition, the direction into which it made the refrigerant flow although ** can also 
accumulate mineral oil since only mineral oil passes a demarcation membrane can lower the 
viscosity of the mineral oil within lubricating oil are recording means 5C, ester oil, and refrigerant 
mixed liquor by not making a refrigerant flow, although mineral oil, ester oil, and a refrigerant 
were made to flow into lubricating oil are recording means 5C in the gestalt of this operation, and 
are recording effectiveness improves. 

[0048] In addition, without are recording of a lubricating oil being checked by the rapid rate of 
flow of the Maine circuit by installing in the location bypassed from the refrigerant circuit in 
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Maine which connects a compressor 1 , a four way valve 2, the heat-source side heat exchanger 
3, a flow regulator 1 3, the use side heat exchanger 1 2, and an accumulator 4, lubricating oil are 
recording means 5C is stabilized, and can accumulate the lubricating oil for refrigerating cycles 
using a CFC system refrigerant or a HCFC system refrigerant. 

[0049] Moreover, after catching the lubricating oil for refrigerating cycles using a CFC system 
refrigerant or a HCFC system refrigerant to a pressurized container like an accumulator, by 
making it flow into a lubricating oil are recording device, the inflow of the lubricating oil to a 
lubricating oil are recording device is controllable, it is stabilized and the lubricating oil for 
refrigerating cycles using a CFC system refrigerant or a HCFC system refrigerant can be 
accumulated. Furthermore, the dependability of refrigerating cycle equipment not only improves, 
but by installing before a compressor inhalant canal like [ between an evaporator and a 
compressor ], the lubricating oil for refrigerating cycles using the CFC system refrigerant or 
HCFC system refrigerant which remained for established piping does not flow into a compressor, 
and the are recording of the above-mentioned pressurized container to an efficient lubricating oil 
are recording device is attained. 

[0050] In addition, although ester oil was used with the gestalt of this operation as a lubricating 
oil for refrigerating cycles which used the HFC system refrigerant, even if it uses a HFC system 
refrigerant and an ether oil with compatibility, it is here [ where the same effectiveness is done 
so ] needless to say. 
[0051] 

[Effect of the Invention] Since this invention is constituted as mentioned above, the following 
effectiveness is done so. Refrigerating cycle equipment according to claim 1 extended piping 
which was being used for the refrigerating cycle equipment which used the first refrigerant and 
first lubricating oil, and/or a use side machine In the refrigerating cycle equipment used as 
extended piping of the refrigerating cycle equipment using the second refrigerant and second 
lubricating oil, and/or a use side machine Since it has an are recording means to accumulate 
continuously said first lubricating oil which remained to said extended piping and/or a use side 
machine in the part in a refrigerant circuit, carrying out refrigerating cycle operation Since it is 
not necessary to wash extended piping established with the cleaning agent of dedication, and/ or 
a use side machine, washing cost is not only reducible, but there is also no danger that an 
unnecessary cleaning agent will remain, and the dependability of refrigerating cycle equipment 
improves. Moreover, since a lubricating oil is accumulated continuously, carrying out the usual 
air-conditioning / refrigeration operation, construction construction can be completed only by 
exchanging heat souce newly, it is a short time and extended piping established by low cost 
and/or use of a use side machine are attained. 

[0052] Moreover, in the thing of claim 1, since said are recording means separates said first 
lubricating oil using the difference of the solubility to said second refrigerant of said first 
lubricating oil and said second lubricating oil, the refrigerating cycle equipment by invention of 
claim 2 can separate and accumulate the first lubricating oil of the refrigerating cycle equipment 
using the first refrigerant, even if it does not use an excessive adsorption member etc. 
[0053] Moreover, in the thing of claim 1, since said are recording means separates said first 
lubricating oil using the adsorbent difference over the activated carbon of said first lubricating oil 
and said second lubricating oil, not only the first lubricating oil of the refrigerating cycle 
equipment using the first refrigerant but a chlorine-based compound, a sulfur system compound, 
etc. which are an injurious ingredient can adsorb and accumulate the refrigerating cycle 
equipment by invention according to claim 3. 

[0054] Moreover, in the thing of claim 1, since said are recording means separates said first 
lubricating oil using the demarcation membrane which can pass said first lubricating oil and 
cannot pass said second lubricating oil, the refrigerating cycle equipment by invention according 
to claim 4 can do separation and are recording not only of the first lubricating oil of the 
refrigerating cycle equipment using the first refrigerant but other injurious ingredients with small 
molecular weight through a demarcation membrane. 

[0055] Moreover, in one thing of claims 1-4, without are recording of a lubricating oil being 
checked by the rapid rate of flow of a main coolant circuit since it is installed in the location 
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which said are recording means bypassed from the main coolant circuit of said refrigerating cycle 
equipment, the refrigerating cycle equipment by invention according to claim 5 is stabilized, and 
can separate and accumulate the first lubricating oil for refrigerating cycles using the first 
refrigerant. 

[0056] Moreover, the refrigerating cycle equipment by invention according to claim 6 or 7 Since 
it was made to flow into said are recording means in one thing of claims 1-5 after said the first 
lubricating oil and said second lubricating oil flowed into the pressurized container in the 
refrigerant circuit of said refrigerating cycle equipment The inflow of the lubricating oil to a 
lubricating oil are recording device is controllable, it is stabilized, and the first lubricating oil for 
refrigerating cycles using the first refrigerant can be separated and accumulated. 
[0057] Moreover, in one thing of claims 1-7, said first refrigerant of invention according to claim 
8 is a chlorofluorocarbon system refrigerant or a hydrochlorofluorocarbon system refrigerant 
Said first lubricating oil is mineral oil, and a hydro fluorocarbon system refrigerant is used as said 
second refrigerant. Since **, ester oil, or an ether oil is compatibility at a HFC system 
refrigerant, using ester oil or an ether oil as said second lubricating oil, Since it not only can 
accumulate mineral oil to a lubricating oil are recording device, but it carries out two-phase 
separation and mineral oil can be accumulated by activated carbon using a polar difference, and 
a demarcation membrane separates and it can accumulate further using the difference of 
molecular weight, various variations, and the separation and are recording which combine and 
come out are possible. 

[0058] Moreover, the operating method of the refrigerating cycle equipment by invention 
according to claim 9 to 1 1 Extended piping which was being used for the refrigerating cycle 
equipment using the first refrigerant and first lubricating oil, and/or a use side machine Using as 
extended piping of the refrigerating cycle equipment using the second refrigerant and second 
lubricating oil, and/or a use side machine, and carrying out refrigerating cycle operation Since 
said first lubricating oil which remained to said extended piping and/or a use side machine is 
continuously accumulated in the part in a refrigerant circuit, established piping and/or a use side 
machine are written as it is available, established piping and/or a use side machine can be 
reused by low cost, and renewal of refrigerating cycle equipment is attained. 



[Translation done.] 
* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1/This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the refrigerant circuit of the refrigerating cycle equipment by the 
gestalt 1 of implementation of this invention. 

[Drawing 2] Drawing having shown the lubricating oil are recording means of the gestalt 1 of 
implementation of this invention. 

[Drawing 3] Drawing having shown the lubricating oil are recording means of the gestalt 2 of 
implementation of this invention. 

[Drawing 4] Drawing having shown the lubricating oil are recording means of the gestalt 3 of 
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implementation of this invention. 

[Drawing 5] Drawing showing the refrigerant circuit of conventional refrigerating cycle equipment. 

[Drawing 6] Drawing showing the usage of established piping by the retrofit of the conventional 
example. 

[Description of Notations] 

1 Compressor 2 Four Way Valve 3 Heat-Source Side Heat Exchanger 4 Accumulator, 5A, 5B, 5C 
Lubricating oil are recording means 5 Processing tub 6 Interconnecting tube, 7 Liquid tube 8 
Interconnecting tube 9 Excurrent canal 1 0 Refrigerant heat exchanger, 1 1 An exterior unit, 1 2 
Use side heat exchanger 13 Flow regulator, 14 Use side machine 15 Liquid extension piping 16 
Gas extension piping, 17 Diaphragm 18 Isolation region 19 are-recording field, 20 Top phase 21 
Bottom phase 22a and 22b A valve and 23 Activated carbon, 24 Filter 25 Filter 26 Space, 27 
Space, 28 Demarcation membrane 29 Space 30 Are recording field, 31 Heater 32 flow regulators 
33 Compressor, 34 A four way valve, 35 Heat-source side heat exchanger 36 The 1 st actuation 
valve, 37 2nd actuation valve 38 Accumulator 38a oil returning hole 39 Flow regulator 40 Use 
side heat exchanger 50 A lubricating oil are recording device, A Heat souce B Use side machine 
C The 1st connecting piping D The 2nd connecting piping. 



[Translation done.] 
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^;^g©^HK*©E^S«(cSKAL,fc«, 
ttriB^a^Kf c^a-t s <t 5 tc l k ©t? & s„ 
[0022] m^m7 ic§smo^mncjz?>^m^ 

^;«gB, H}3jSa6©<£>©K::lBtvT\ H!E)E#g2! 
[0 02 3 ] gfc. If3}<^8 iCfB*g©^BJ«, 1 

~7©i»-rn*>©fe©(c*si,>-r, wibib— 

;P+jl"-<>-t2>?fre& 9 . itMBJil— ©^i VX^J ¥ 



(4) KP§ 2 0 0 2 - 1 8 1 4 1 7 

6 

[0 024] ff#JI9iclB*g©BBJicJ;?>^}«f- 

m^^^jvmicmssMmf/xmmmkt Lxm 

[0025] s/c. issjob i o tcmwwzmtcxztiiM 
V4 t> Ji/gg©SMg#iS«> HUf8Bi o©^ffi(c*jc» 

griB^rM-y--i'^^Sg©^IaISS4 J ©EE^II^?. 
SEW Lfcftrf BS$— ©?H?tttfc<J; t>*MiBSg— ©i&frtefr 6 

[0 02 6 ] S/c. nP&M 1 1 (CiBtS©^WiCjtS^S! 

•y-r zjismfDmi&fimzs n^ma *fc» i o ©^ffi 

[0 02 7] 

[^(Dmmmm: mmo&wn. mux, *&w<d 

^jaMJfcOHKfcwWC**. @lKtel>t l 1 
30 - * 4 ©TBBiWtilSSSi^Ma 5 A 2 2 a £/r U r 

aseeic «fc vtmstix »iee65*r**Au- 
- * 4 xfrMznicmmmzmtH vxmmmmm^m. 5 

(Ccfc<3SSMPKH3 2^/rL-T^flf7 i^W 
«9 (C «t 0^r2 2 b &ftVXEEffi%k 1 ©APSRiS^S 

nn»s. i o uftmmztmxiSb k> , »w«q ^ssii 
•r s>w«i««f 7 zmm? (Drnxmam* s * 

40 9, #2 2 a, 2 2 b. 86«ISH»3 2*^T?» 
lffS5A*^T, ^^1 lifijmZtlX^Z. 

%tc, 1 2 mmmmimzs, i3««aM«E»t?* 

13. Ctl6(Cj;t3fl«fJil 4«§tltl^. $6 
5C 1 5 1 6 UtfZ.imfflgX'foZ. 

[0 028] ItiJHC F C*f% 

^s/c«c f cm^m^m^^mif-i z^omx-mm 
ur^/c^M«iBS i 5, *'xssib«i 6 V mmwm 



7 

rami *ttfflofcw» • «e©#**mkk0:S' 
# 2 *«r . (RfflMUaMBI 3 -efifcgft i/. m • «fb o 
tMf7^It > ffiBHBVl 5*i*tt5. »8B«Eflf 
1 5, tfXSSBVl 6. ttfflffMl 4KBHCFC* 

HSUfcItt*i>#fQ &*56#X5IfiBg i i? 1 6 icitA 

-©Witt, JWWi ItaWitfiXf^iCDi 5 a 
?Sffr ffi*ffi« 1 6 tttH 3 ft, HFC iifefc 

f%^££k&CT*^U-£4&CilA-3'3„ 20 

[0029] ^k, igMSK* Ltcm-sommc-o^x 
mm?z>. rain i *ttw ofciiss • 

-r <=> z-mti, mfflm&&s 1 2 cc a k> . c c -c 

»*ftl/r*Hf • S&bU fWffliMS^S 1 2 W(c«gL 

i«i lie At), iifMiS3-ci^ 30 
ii^Rs. c©«s-c\ smm 1 itpe.jf^fflsnfci 

=^ a A \s - £ 4 {CgSJA-r -S . 

[0030] ^c«:a» »S«^S5 AK-^rwuri- 
•s„ Mt 5 a «m «h 2 ic^-r h 

T*J 0 > SKIffl 5 ©ft^fcttflJ 9 « 1 7 (C J: 0 ft®m& 
^^•;Mft*aBB«6 *saur»?tjftWi*S5 A©» 

nhhja i8Ki<. * fc. stgtf 8 #■ e> immmmm 3 

t?«, SStt, HFCS^iOi)gft©iJ: 
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ttttttl 8F*3t?±tl2 0, T*B2 1 3R5ETOjRm*s±» 

±ffi 2 0 OftOfrPSflMRiA 1 9 ic^A U ttte#S9HB 
mi 9lcWmZftZ>. $/c, #2 2b&5S< <!:, Tf@2 

TtS 2 1 ©jKffiaHBTT * C <b tc <£ 0 1 8 ft© 

&*«iM!i§i o-cmsm&mgk ■ mtv, ^ 

X7-JU»<fc:tfX^5&5ffi&g$| 1 ©^A@E*-9iEA-rS„ 

mm 1 8 icmAva>m& < g8 *aL>r«A-rs«»« 

[0 03 1 ] CC-C, ^F2 2 b^rHDfc$*-ca^6 
{c«^-T-g>i±ti 2 0*jJ:CrFtB2 1 )R*©^ffi*±# 

tB2 i t>wmmmimw>?z,&. -mz 1 #«hwh 

9 «c wr 6 mr(c# 2 2 b *M W * «fc 5 tcfW» U trfc w 

irFtB2 i *s«ai«ttcc&irr & c i < mmr^\ 

#2 2b*WWfc**fCO-r*J< Tti2 1© 
jgffifc J: t>* h - ^ frS&tfi <0 . Tffl 2 1 * % < % o fcBf 

jar±«2 osrtwtwo^fewa-r** 1 . ±«2o 

*^a f »9*6^ffi-r-2.ffiiiC#2 2 b*(B»*<fc5K1W 

±*B2 0 iTtB2 1 iCDfltWBtc^P - hi^jBS-ttv 
7O"h©{4gtcJ:0^Wffl*^ttib. ^2 2b©MW 

[00 3 2] J: H?t?SSa^1t5 0 

^8*j5CgSg8©S«BB«*J J:D^iJfflffliJtS5C^a L//c, W^. 
BliOi^ftCF CIMS&ttHCF C3R»«*ffl 

[ 0 0 3 3 ] jSd. a»tt»«*©5 AK. JEM 1 . E3 

^#2, MwiMNisuMS3. ^spffini 3. mmmm 
K©*aai«afcj: *) wtiftosai^iaws*!* c * *> 

tt<. ^ItCFCfMSfcttHCFCfM^ 

#2 2 a, 22b, 3 2^Dt, ?ffl»fflS»««?:W 
[0 034] CFCS»fcBHCFCM 

S-B-S C i (CO; K> , »«Hft«8HM»^©ffl»tt©«AJI 
*HMTC*. ^SiytCFC^lSfcUHCFCfA 
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l§:lff*tc»Sbft:c f CMISWMCF cs»«e$ 

& < . ft*? <f f A«K)MRttiWU:1- * «*» DTK 
^Wtt»^SSWH»^©B8l*>i<rtt&&i. 
[0035]©, #H*fe©0J&-C«, 0-©^«i LT 
©H F C^S£/BOfc*fr#ttJ- »JWB©)fc=©SMti 
iLtx^^iili,^*!, HFCa^^iffl^tt© 

**>©-ctta:i». mr.<onmthx\t, hfci 

[0 03 6] ft**, ±a©»-©?&«E*eEtf!ffl©?&«. 
#=:©&«*tt»te«£#-c*>J:i,>. **i»B. IP-© 

j%«*ih^, mzi©>a«*if?&*ii/ra!orfej: 

20 

[0 03 7] mm<DJ&1l&2 . @3B, #&W<£>mM<DB 
gg2ic<fc-5M#ttSa^lS©«^©«Sa-C*S. & 
*>\ H3Kfcl>t, Bl, 2tiBi— *#*fc«ffi3-r* 

3 »m«ft£tt©<£ 5 &C F ClMtfc»HC F 

*S3$t 2 4 2 5 tttil;U£*&f&&lll© «fc 9 fcffitt 

ft2 3©«a*l»<'7^;V* , C*'B. 2 6ttABHt5|*J 
©Jiffl&IHL 2 7«AHSi5F«i©T«SIB-C**. C© 

titift VSt^S 5 A </C^.%.XW$t 0 , SMHASfm* 5 0 
», Wi»S«H?K5 Brt©ffil«2 6 (CIS. 3H2 6 

<, nas, i^f^tt, ?&«©t*»-c«*>flMt©fit>ttaft 

x X ^I'tt, #rJH« 7^;B24 %gT^i 2 7 &cSSt A 

IS* 6 £ m CXm§M&&ffl 2 6 fcWLA V X h 8 

[0 0 3 8 ] #>#>£J:5«c, xx-r-jUift, ?&8S* 

?H?tttSa^«5 OfCjSAS-t+SCifcJ:'?, a?t?©^ 

©—awe gs-r & c £ *5-c # -s „ 

[0 03 9] *&. *gt£l*2 3 ttjWttt+fcjltfB-rSW 
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[0 04 0]©, xmtevMMt.ctottzmmtmm^m 
^A-tt-r £ feffitt^jc j: s©#(c «fc k> m&*mw.mcm 
ttS»^5Brt-c©iAtt, i^f;* ft$KI-j=r?£© 

[004 1]©, »tti««5B«E«l . ffllfr 
#2, illi3^g3, ffi&Mm%£ 1 3 , WfflWMS 
Ml 2, T*aAU-^4%SI<'^^>©^08S* 3 

[0 04 2] $fc, CFC3&£&*fc«:HCFC«?W« 

©j: 5 tem&smctm v im> mmm&mwmimA 
•r sciiCcfco, ?amtts«^*^©'<s?ttt©^As* 

© «fc 9 !&jise«i*Aff©^|fr(cKg-r s c £ «c «t o , k 

^E«iC»g VtcC F CfMS5fc»HC F C3fi?Mllt* 
»lr»fc»Mr!f -f i'Jl-fflWtt^HffitiK^A-rS C £ « 

, f&w-y-f ^^g©«iRtt*sisi±-rs«^o-r« 

«c<, »*Wft»t«»BMW(l^©*8l*>W«<!:a:S. 
[0 04 3 ]©, ***6©08§-CB, HFCMKffl 

[0044] mm<Dmm3 . i4«, *»«©**©» 

»3«:J:Si»fffl»8l*a©#B)t©«Sia'C*S. Sc 
fc, H4«C*sl^r, 0 1-3 £pl— SB^S/cBfflS-rS 

8 «^©a^ s*— je©^:* sKT©»»*aa"i"* 
c£*3-e#s. ^SIM-r. 3 

«5 C©fiSP(C^H§ti/cb-^--C*)S t , 2 9i« 
«5|^©^«l|«2 8 J;f3_h©^ia. 3 0BW5ft© 
»d)R2 8 Jt»)T©ttjft©*8MI«^*&. £©<fc5tc 

mm htcmmmmm^m sc^ bik^i tcmmmm 
m^m 5A(,c^xmmu. mmmwmmm 5 0 zmm 

tt, j.xr-;i'tts.<>*aife'»8^e.^Abfc^^«, ai 
mttsa^m5 cw©^ra 2 9 astt©^fe^© 

OTtB2 00~6 0 0t?*'3 > MW&xXfJl/i© 

^^•©^a«fe i-e 700-800 xfc&tasb. *$ 

J:-e-^F-Sj&S6 5 oyT©^* 3 3i®'C s *S^ilM2 8 



11 

rnvft-mm 2 8 zmm 1^129^15. £n 2 9 tc 

*Mg|H 2 9 {CifcA featiflt 8 MCTSAt S«» 
[0 0 4 5J *»*»*J:5K:. xxf-^tt. 

©— gp(cs»-r s c i * & . 

-c&n«ji*r * c t wc * . s8hr# 3 0 (cssr* s 

[0047]^ :**WO?B*K:toWSS»WBfl**& 

M12, r*^AP-£4£gg<*^W'>©?&$!IIS§#> 
hXArtZ. Ltcim.lcW>m-??> C <b(CJ: 0 . y >HI»S 

[0049] S/c, CFCJR?MK*;tettHCFC*fcME 
©J: 5 ttEtfSWeJltS 0 Mi WWHWKe**. 

stictKio. ie?# ?s««t$is~-©ffl*#»©«Ai 
© J: 5 ftEtMNftAeo^tttc lag-r S c t K J: 9 , ue 

[0050]^ ^mmonmx-u. h f c*&«*/b 

HFCSSIillWibSx-fJl'M^tfc 
[0 05 1 ] 

[|83)3©3S8fll] C©^t*«±©J:^(Cfll^$tlT^S 
©-C, «T©J:5ft«!i***rS. l»*3ll«:Ett©» 



(7) #^2 002- 1 8 1 4 1 7 
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x h zmmxit stew* < , *mt*v&HM&*&T a 

[0 05 2] a/c> f**®2©BWCcfcSft»lM 

s?b«. ss:#3£i©&©k:*«,>t> iwrsasaHMa**. w 
ta»-©?H?ttt4«rS^-©jH»tt©WfB»^ ©jmkk: 

*rr •5S«?ffi©^ ; &f nm h ritria^— <omm m^tm? 
&©-c\ &ftt£\smmvm*^m v ^ < t *>^-©^« 
^ffl^fc^«-y--i'^^g©iff-©-ii?tffl ; £^» • 

20 [ 0 0 5 3 ] »*313 KIB«©ISW«: cfc^^ait- 

■i v ^mmz. it*3ai©fe©(c*ji^-c. wsasa*® 
•rs®*^©^**'^ Lxm^w—(Dmmt^^M-ti> 

[0 054] 4 I BtS©^W (C J: S ftsffiV' 

30 5frc*ftt^8t«*fflt^«wa»-©i3?stt*^8rrs 
©-c, (D^m^m^-fc^m-v-^ if^m.<Dm— om 

[0 05 5] If 5 (ClB3S©^^ <fc 

Aifi^WAs W*il 1 ~4©C*-rti^©fe©{ctel» 

r> if(fasa^®^wrfai^«-y-w , ^-'i'^g©^«iiis§ 

jfcfc'W^XOfcftHicsaBStiS©"?, i^@K© 
< . f^ur*-«»i»ffli>*:>MI1f , -f if)im<om- 

40 ©iHfifffl£#it • sa-r s c So 

[0 05 6] !f*^6 Sfc«7 «CEtt<D«WK: «fc 

s^if -r ^;v*iBtt, mmm 1 ~5 ©^-rn^©*>© 

ccfet^r, ftmm— © Wttfe J: i>*fMfaiffi:©?Hitifl5& 3 
tiff B&3K17- >f f JWRB(Wft«HaiS*©tI*SP«K:«A U 

sam^©s?ttt©^AM^ftw-c#. sst,t^- 
©^»*ffl^fc^wi7-'r^-'i'ffl©^-©vH»tt ; &^« • 
sw-rsci^-egfSo 

[005 7] arc. f»5j9H8 fCSBt8©^IW«> 1 

50 ~7©i^-rn^© ! b©K*si,^T. luian— ©^* 3 ^p 
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Atuti-tfi'ZmiMttclZ^'i Ka^QP7;W 
[0 05 8] f»*^9~l 1 (D^ftifrlcnm® 

ttmmmm%.&/xizmm®m* > mr.<Di$m t in© 
mmwmt v-cmiK #sW.?m z )\>mM*mm\;t£& 

[01] c omivmmomwi ik <* & »aw w # * 

[02] C ©$89J©£*©JB« 1 ©«i tt§f»^® * 
[HI ] 



(8) 1#W 2 0 0 2 - 1 8 1 4 1 7 
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* [0 3] C©J^«OSS»«Wi5*2<DiBBfjaiWI#S% 
mOfc0„ 

[04] c <Dmi<DmBiz<DB& 3 ©jstt tesatma* 

^Lfc0,, 

[05] ^ JMRBOJ^KHK*^ 



[06 ] fikfcWDU hxa^ -f ? HC J: Si£iS:ie«©;pJ 

1 Mi. 2 0##, 3 JRWffl!fMl£&8. 
4 7+»Al"-*, 5 A, 5B, 5C 

12. 5 wmm. 6 7 mm, 8 

asst. 9 i^we. 1 0 tsmmmm. 1 1 

1 2 WBfflM£tfciS> 1 3 

a, 1 4 mmm. 1 5 -s^ssee. 1 6 

^SftEW, 17 tt^lK. 18 $H»^J& 

19 88t«0& 2 0 ±ffi, 2 1 Tffi. 2 2 

a. 22b 23 24 
2 5 2 6 ffilHI. 2 7 fflB, 2 8 

ftmm, 2 9 ffiiHi, 3 o mmmm. 3 1 
t-#-. 3 2m&m&m> 33 stm 34 
35 mmmmtm^ 3 6 mot* 

ft*. 3 7 3£2©»ft:m 3 8 T*»AU- 
4?. 3 8aigrft/t. 3 9 ftES3g&& 4 0 fU 
JBffMft&&& 5 0 flmHASflHMf. A MtiR 

m. b jfoifflHi. c mi©jgMiew. d m 
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